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Conclusion: Increasing the size of an atlas database within 
achievable ranges would be insufficient on its own for 
consistently perfect single atlas auto-contouring, even in the 
presence of a “perfect” atlas selection method. Thus, 
improvements in the underlying methods for pre- and post-
processing, such as deformable registration or multi-atlas 
fusion, are necessary to improve the results of atlas-based 
auto-contouring. Additionally, consistent delineation within 
an atlas database is required to minimise the effect of inter-
observer error on the achievable performance. 
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Purpose or Objective: In radiotherapy, the prostate is one of 
few anatomical sites where the whole organ is targeted, even 
in cases of localised cancer. Improvements in outcomes may 
be achieved by escalating the dose to the dominant 
intraprostatic lesion (DIL), and thereby reducing the dose to 
the remainder of the gland. However, reliably identifying the 
DIL requires considerable clinical experience and is extremely 
time consuming. Automated outlining would alleviate this 
problem, and is also desirable for online adaptive 
radiotherapy. This work investigated the feasibility of 
automatically detecting the DIL on T2-weighted MR images 
using image texture analysis methods. 
 
Material and Methods: On the diagnostic T2-weighted MR 
images from 14 prostate cancer patients previously treated 
with radiotherapy, the prostate and DIL volumes were 
defined by a clinician. Two separate projects were carried 
out using the same data, looking at 2D and 3D texture 
analysis, respectively. In both cases, a range of texture 
features were calculated on a sub-volume basis and a 
machine learning classification scheme was trained to classify 
individual pixels surrounded by each sub-volume as either 
healthy prostate or DIL, based on the calculated features, 
with the clinician defined contours as the ground truth. The 
classifier was tested on each patient case in turn, with the 
remaining 13 patients used as the training data in a leave-one 
out schema. Classification results were assessed in terms of 
receiver operator characteristic (ROC) and confusion 
statistics. 
 
 
 
Results: Over the 14 patients, the best performing 2D 
analysis resulted in a mean area under the ROC curve 
(aucROC) of 0.82 ± 0.13, whilst the 3D analysis gave an 
aucROC of 0.60 ± 0.16. A summary of the results is shown in 
Table 1 and Figure 1 shows a visualisation of the (2D) 
classification results for an example case. There is wide 
variation in classifier performance from case to case - 
performance tended to be poorer on patients with small DILs, 
giving a low sensitivity but high specificity. The mean value 
of sensitivity is heavily affected by these low scoring cases. It 
is expected that the results could be improved with a larger 
training dataset and morphological post-processing of the 
detected DIL region. 
 
Conclusion: This work shows that, in principle, texture 
analysis can be used to identify focal lesions on MR images, 
facilitating automated delineation for adaptive radiotherapy. 
3D analysis does not necessarily lead to improved 
performance over 2D, although further optimisation of both 
methods may be possible. 
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Purpose or Objective: Radiomics hypothesizes that imaging 
features reflect the underlying gene expression patterns and 
intratumoral heterogeneities. In this study, we hypothesized 
that radiation treatment (RT) affects image features and that 
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these radiation-dependent features could distinguish 
irradiated tumor better than human eye.  
 
Material and Methods: Rhabdomyosarcoma R1 tumors grown 
on the lateral flank of WAG/Rij rats were irradiated with 12 
Gy or 0 Gy (control). Computed tomography (CT) scans were 
acquired both before and 7 days post RT [2]. These data were 
used as a training dataset to select RT-related features. For 
validation, radiomics features were extracted from CT 
images of head and neck squamous cell carcinoma (HNSCC) 
patients before and post 10 fractions of radiation. A total of 
723 features were extracted and the top 100 robust features 
were selected for further analysis based on inter-class 
correlation coefficient (ICC) values obtained from test-retest 
(TRT) scans. Imaging experts and radiation oncologists were 
consigned to identify irradiated tumors (IR) vs. non-irradiated 
(Non-IR) tumors blinded for patient information. Area under 
the curve of the receiver operating characteristics curve 
(AUC-ROC) was computed for each individual feature 
identified in the rat and HNSCC datasets as being both stable 
and significant for distinguishing IR and non-IR tumors. 
 
Results: 17 significant differentially expressed features were 
identified between the two imaging time points after TRT 
feature selection. 8 out of 17 (2 shape and 6 wavelets) 
significantly (p<0.05) distinguished between pre and post RT 
scans. AUC-ROC curves demonstrate that out of 8 features, 2 
shape and 4 wavelet features had an accuracy of 0.71 and 
>0.62 respectively in identifying IR tumor from the non-IR 
ones, whereas imaging experts could only correctly identify 
56% (56 ± 5.7) of true cases in rats. 2 (shape) out of 8 
features identified in rats also were found to be significantly 
different between pre and post RT in HNSCC patients (Fig. 1). 
These two features had an AUC-ROC of 0.85 in identifying a 
IR tumor while, radiation oncologists were able to solely 
identify 50% (50 ± 5.6) of true cases in HNSCC patients. 
 
Conclusion: RT radiomics features identified in rats and 
HNSCC patients were able to distinguish irradiated tumors 
better than human eye. Thus, in future these features might 
be used for dosimetric measures and might help in 
segregating effects of RT from combination treatments that 
enables to understand the effect of drug or RT alone.  
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Purpose or Objective: To develop a methodology to 
standardize the analysis and reporting of the patterns of 
loco-regional failure after IMRT of head and neck cancer. 
 
Material and Methods: Patients with evidence of local 
and/or regional failure following IMRT for head-and-neck 
cancer at MD Anderson cancer center were retrospectively 
reviewed under approved IRB protocol. Manually delineated 
recurrent gross disease (rGTV) on the diagnostic CT 
documenting recurrence (rCT) was co-registered with the 
original planning CT (pCT) using both deformable (DIR) and 
rigid (RIR) image registration software. Subsequently, 
mapped rGTVs were compared relative to original planning 
target volumes (TVs) and dose using volume overlap and 
centroid-based approaches. Failures were then classified into 
five types based on combined spatial and dosimetric criteria; 
A (central high dose), B (central elective dose), C (peripheral 
high dose), D (peripheral elective dose), and E (extraneous 
dose) as illustrated in figure 1.Paired-samples Wilcoxon 
signed rank test was used to compare analysis metrics for RIR 
versus DIR registration techniques.  
 
 
Results: A total of 21 patients were identified. Patient, 
disease, and treatment characteristics are summarized in 
table 1. The registration method independently affected the 
spatial location of mapped failures (n=26 lesions). Failures 
mapped using DIR were significantly assigned to more central 
TVs compared to failures mapped using RIR for both the 
centroid-based and the volume overlap methods. 42% of 
centroids mapped using RIR were located peripheral to the 
same centroids mapped using DIR (p= 0.0002), and 46% of the 
rGTVs whole volumes mapped using RIR were located at a 
rather peripheral TVs compared to the same rGTVs mapped 
using DIR (p< 0.0001). rGTVs mapped using DIR had 
significantly higher mean doses when compared to rGTVs 
mapped rigidly (mean dose 70 vs. 69 Gy, p = 0.03). According 
to the proposed classification 22 out of 26 failures were of 
type A as assessed by DIR method compared to 18 out of 26 
for the RIR because of the tendencey of RIR to assign failures 
more peripherally. 
 
